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5 grains, 7 grains, or 10 grains), which is stamped " 1.000," and decimal subsidiary weights stamped 900, etc., down to 0*5. The stamped numbers, denote the number of -| milligrammes (" milliemes ") contained in the weight. Ordinary weights in the gramme system may, of course, be used, each milligramme corresponding to 2 per 1,000 in the assay system. The report finally made gives the number of parts (in milliemes and tenths) of pure gold in 1,000 parts of the alloy.
The weights usually supplied even by the best makers differ from the standard weights by varying amounts, which sometimes exceed 0-1 per 1,000. These errors cannot in general be disregarded. In many sets of weights, a cumulative error of 0-5 per 1,000 or more may be introduced. It is necessary to allow for the errors, or still better, to adjust the weights by carefully polishing them with rouge or with fine emery, or by rubbing them on a ground glass plate if they are too heavy, or by plating them with gold if they are too light. It is not advisable to gild weights unless they consist of platinum. Riders should be used instead of small weights. For further remarks on weights see above (p. 513).
Auxiliary Balance for Weighing Cornets.—Eobert Law, of the Melbourne Mint, has invented1 an auxiliary balance which gives the approximate weight of the cornets without the use of any weights. The balance has a pan to hold the cornet attached to one end of the beam, and the other end is prolonged as a pointer, the position of which (when it comes to rest), with reference to a curved scale, denotes the percentage of gold present. The cornet is then transferred to the pan of an ordinary balance, and the necessary weights, already determined by the auxiliary balance within narrow limits,, are placed on the other pan. For weighing large numbers of cornets of widely differing weights, this balance is said to be convenient, saving both time and wear of the balance and weights. It has been in use since 1896 at the Australian Mints. The scale gives the weight of cornets from unrefined gold between 700 and 1,000 fine. The balance is not required in the assay of refined gold bullion or in other cases where the probable composition of the gold is already known approximately.
Surcharge.—The gold cornet does not actually contain the whole of the gold present in the original alloy and nothing else. Gold is lost by (a) volatilisation ; (b) absorption by the cupel; (c) solution in the acid. On the other hand, the cornet always retains (1) some silver ; (2) occluded gases. The algebraical sum of these losses and gains is called the " surcharge," since the cornet usually weighs more than the gold originally present in the: assay piece ; if the reverse is the case, the work is less accurate. The various losses and gains are discussed in detail below.
Losses of Gold.—G. H. Makins 2 found gold and silver in the proportion of about 1 to 9 in the dust taken from a flue used only in gold and silver cupellation, but did not attempt to ascertain the percentage loss of gold by volatilisation. He also showed that large amounts of gold were dissolved by nitric acid in the course of assaying, and attributed the dissolution of gold to-the presence of nitrous acid; but he supposed that it would not be dissolved in the weaker acid, where nitrous acid was formed in larger quantities, owing to the protective action exercised by undissolved silver, which formed the positive element in the gold-silver couple. The fact that gold is dissolved
1  R. Law, J. Chem* 8oc., 1896, 89, 526,
2  Makins, J. Chan. Soc., I860, 13, 77.^, intended to save calculation and to avoid mistakes win-it cornets are of very different weights, «ee G. .Foord, Proc. Mot/. >S'«f. of Viftnritt, Nov. 1S75 ; A. (), WatldrLs, ('/inn. Nrw^ 11)12, 106, 248, 251).rmine the silver in the ore, the exaet amount of silver added must b« allowed for.
